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Novel preventives and/or remedies for obesity. These preventives and/or remedies contain as the active ingredient stanniocalcin. 
Because of having an excellent activity of inhibiting the differentiation and maturation of adipocytes, they are useful as drugs for preventing 
and/or treating obesity. 
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MfrN&jgtt. iiij»iifttt{c#ft-t saute© 1/3^2/3 tmt>nx& 
<o. tomm^mm, mthvyv*?* k**«lt^s 0 iiMnaw> fri 

m^©^tltt#«*>t>, teKrfflfi<!:LT©*J|ll*ti»L^ffiIfr3j£|ma, 

fliflSx W5 hU^U-fe^-f K*WfflnL*ltea<E*fcLT<.*So Effl©SK*<* 

* < <c5<bjiii»aBiia©«[fcJiJn-rso tot, insffl^©^^ • 
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fflfcW&tWf— a ; (TNF-a : Torti F.M. et al., Science, Vol.229, p867 
(1985)) x b7y*7*-i >y%J&m=?- 0 (transforming growth factor- 
$ ; Ignotz R.A. et al., Proc. Natl. Acad. Sci. USA, Vol.82, p8530 (1985)) 

, yi/Tf^t'f h7 7 ^ 1 (Pref-1, Preadipocyte factor-1 : Smas 

CM. et al., Cell, Vol.73, P 725 (1993) ) &£*©1M h^^>^$tlt 
l>£o X. v-->y$tltzo bit£^©ifliRg6ff U^Xi. 

(Levin N. et al. Proc. Natl. Acad. Sci. USA, Vol. 93. pl726, 1996) 0 $ 

n? 7 * - & r m zwrnt a mm&fflftv&ii n v - >\> t l t& g $ nr i > & c 

Sainsburg A. et al. Diabetologia, Vol. 39, p353, 1996) 0 Ctl£©1M bfi 
ISStU U-7r>tS.E±M<OV'( biJ4 >©-S|5{;:o^T{i, M©te0£ijXte 

i}y*-u-7vfr>;vitt) *<±rfr$nT^5o X. ^'Jf^7 (?y-;i4±) * 
fggt©g[jg 

(Stanniocalcin ; STC : Olsen H. S. et al., Proc. 
Natl. Acad. Sci. USA, vol.93, P 1792 (1996))^\ JMfflli$^;&»l7£&. fifl 
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mtz> 0 ttwnmtt. z&titzmRtf/x&fem%}m&&i, is 

m£ LTWffl-e*6o 

»cDNA«$n/; 0 h Y X* y-*Ji fris y\U n^tltzcVNh* 

(Proc. Natl. Aca. Sci. USA. , 93, 1792 (1996)) 0 Lfrl, y-*jj jly 

*mW®^MftT*&Z>X? y-tfiJlisyte, Olsen H. S. (Proc. 
Natl. Acad. Sci. USA, vol.93, pl792 (1996)) ia <9 f#£ C Mft 

^;u^>cDcDNAae^j^to§ci^Tr§> -eoge^jtit^icso^T, pcr &m*m 

\^XXt y-*ii)\sy y<DcDNA£f#§ Ci^T^So # bftfccDNA^if A L/cSfc 

%nz> c £frv&?>o '&$>ntz7,?y-*ii)\/i< >mmm&igmLtzi&mmfr 

^>nm\z^v)^-t^z.£\,zx^, 7.?y-*J])V^y$:nz>z.£W%&o 
mffiMmmj&Wimft&tt, Kodama H. Wfim (Journal of Cellular Physiolo 

gy, vol.112, p83 (1982)), ip*,, -^^ xmmmmmm^n^mm.£ixm^\ 

TM-f 3 «L £ id J: *9 £ § o 
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m-mzmc, mmtixmm^fiizffg.znmzmfr, mmm. &%m. mmu 

i§MA^Mkg^/c«910^g ~10mg£-Stfc[H|{c#ttTiSlP&<J*£^ 

i) IMR-90|flfla (b HlfeMIHitt^lgiWHa ATCC CCL-186 ) frg>g)#'J(A) + RN 

7 7^M>7 7^niRNA7^VU--> 3 >+7 F (Invi trogentt) £ffll\ 
7-a7;i/Cil£oTl X10 8 j@OIMR-90M«t«9^10^g O^'J(A) * RNA £i£ 
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JW*Lfc#»;(A) + rna . i ug zmmt it^-^-x^ 'j^micdna^ 

■7-STCF1N (EMfcEWMl) Ktf-fv* -7-STCRlXh(EyimE?iJ#^2) £ 
ffl^T. PCR £m\ X*>-*rt;l/->:/(STC)cDNA »rJt*8tf*Lfco JKTKPC 
R ©&#£*"*-„ 



10X Bx Taq/<>y7r- (SSittt) 


10 


ui 


2. 5 mM dNTP 


8 


u\ 


cDNA^^ 


1 


u\ 


Ex Taq (Sffiifttt) 


0.5 


tl\ 




74.5 


Ul 


20//M 


5 


Hi 


100//M ^7^-7-STCRlXh 


1 


til 



±K©»#*»M&**-"/4'-ei!£SL JEiTO^^TPCR Zft^tzo 95°C 
"esaiMMHfcs 95°C-e30#F B 1. 55°C-e30%l>^, 72°C-£ 2 tfPa 1 ]© 3 ^©SlSS- 
SOIalilgOigL*:^ 70 o CT5#F B t H&fiL/c o K£«©-SB£7#p 
L$j900bp ©i$-tt DNAWfrj&<S&*lfcC<!:£«BLfco dOHfrfi-fcttffifcJ:*) 
->-?x>xU X? - 4cDNA## infect **1RL 

fco cDNAE?iJ£E?iJJlK?iJ#^3t^ 7 $ y »E$&J*E?IJ« 4 KZM'tlJfi-to 

*#S>*lfc**j900bp © DNAHrJt£> QIABXII DNA extraction kit (QIAGENft) iz 
k-oTtilglLtZo C© DNA»fK-*$iJI8»*XhoI*JJ:tJ t Nhel (Sfifttt) "etUIWLs 
QIABXII DNA extraction ki ttcfc «9 fill!! Lfc (STC Xhol-Nhel Bfrtf") » C©STC 
Xhol-Nhel gf^^^iJPSS^XhoifcJ: 0'NheITi5»r L/; pCEP4 (Invitrogenft) tc. 
ligation kit ver.2 (Silt) i:J:0^SfC75X; KpCBPSTC &mz 0 
coy^xi Kttx >^4-/7;u->>^3- K-r-s dna£#a,t-^6o c©7 

K££tf*l§B (DH5 a ; ^3 BRL*±) «> DH5a /pCEP-STC tLXW- 
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mi* (1999SO 5^31BlCB*@^M«o<«lTi 1 - 3 CiPM#^ 305 
-8566) Mffimm'&xnmffi&kifrJi^XM&ffiWftpJilZgst&^FEm BP-6736 
t irmttZftT^Zo j£k PCR DNASB#lc:. DNA^^BfJCfc^-Si^SO 

IS o tzm <0 ^ C <b DNA ^ - ? i > i/ > J: <0 L fco 

iii) bU^>-t^;l/->>g)%l 

«0>Jl-ii) -e^btl^pCEPSTC £&o*Jj§K DH5a£. 50# g/ml©T > t? 
(->7*v*±) fcJ:tR7X©^y 4?DWl>££frTeriffic Broth (^7t=- 
^o^-Xt) 2ml4'-e37 < t-MM^«L. IPb^X; K DNA^QIAW 
ELL kit (QIAGENtt) lz£tomMLtz 0 293-EBNAM (Invi trogenft) £10%^ 
Jfe!£lfil7!t£^irIMDM n-7-X?±) * 2 x 10 5 />> x ^/ml <b&£J; 

■5<c249x;i/7 p u- ho§fi;w:SILs 37°C-Bfe, C0 2 ( 
5% C0 2 ) <fl?i§8L/Co pCEPSTC £> & I >(2pCEP4 £Fugene6 yii-^y 
Att) £ffl^T. 293-EBNAi«£{C >X7x ? b L/c 0 DNA(2& 0. 5#g . 
Fugene6 Ul ul fflWc 0 h7>X7x^3 W£ N 37TITJ- 3 BPbI CO.-O*^ 
(5X CO,) 4>T«SLfco lit>nA:i$S^OM«8!ja^ai$ij?gtt^ N 

iv) iMIIlMlMMft^M^ 

IMMff^WJ^MMfi. Kodama H. (Journal of Cellular Ph 

ysiology, Vol.112, P 83 (1982))<;:&i,\ ^ToJSi: J; <0 ff o fc 0 SP*>> 
*ffiffiflgJtefflJI&t*MC3T3-G2/PA6JHllI|& (RIKEN GENE BANK, RCB1127) Zfflbtimt 

^iiLt^L, ^OiWSiJStt^HJ^L^o 969x^7^^07-1/- MdlO 
WMM^fra-MEM (^3 BRLtt) T«? Lfc-* >7;U (H»Jl-Ni) 
-?'&htltzigmm. ^^-©^lALfcttom Rtf293-EBNA*Hfl&£> 
£-©l&«) 50 # 1 £A*U ^7xMMMSa^MC3T3-G2/PA6^BlSS3 xio 3 {i 

£50// 1 ©2 xio 'Mf*t^ ?vy&v\o%^jiiiRm&£tsa-mmz.mmz 
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itrmmi, 5%co 2 N 37°c. m.m ioo%icx-Mi§ftL*:o mmiB^zm 

v<< KfflJfe** h (h'J^'Jt^^ KG-fXh73-, 3- F#^274-69802 

> mitfomxm&) zft^Tmititzo c©b# s oDsionm <DWL'p&temmii&&i& 

^ m m 1/4 1/8 1/16 1/32 

stc m.&=?-mAmm%mm o. 06i o. 060 o. 057 0. 054 

?-m Affirm®. 0.036 0.021 0.009 0.007 

0.032 0.017 o.oh 0.011 



Tffli\ -r+lM 9V>t 1 -/ 3 ->f v:/f-;l/*lf>^>#£TT©j}g 
D^l/- h{ciO%«Elfil?*^^t;a-MEM (¥7=1 BRL*±) t fcHJfefll 1 

i3H©"9->'/;i/50// 1 £a*i> xmmmwmmwm-imffos xio 3 <@£ 

50# 1 ©4 xiO-'Mx + lf-^ ?V>s 2 X10" 5 M 1-y ^;l>-3- <f V 71- A/*-* > 
?>Rtfl 0 %*f&VimffiZ$Va-MEMlz®ffiZ-ttTffini. 5 %C0 2 N 37 
°C, &£ 100%KT-aiHI«*Lfco #*7 B«Ci&Jlil*«3llifc*U Stttt. 

U-t?5-r KG-x7Lh9=i-. n- K#^274-69802 N fn^^XlItt) £fflV 



1 
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rm^LtZo COBf, 0D510nm 0^>^M«M«l$lffitti LTM Lfco 

ffi m 1/4 1/8 1/16 1/32 

STC mB=f-mAmmmmm 0. 081 0. 083 0. 082 0. 083 
? ?-mAmi&1g%i& 0.026 0.017 0.012 0.011 
293-EBNA*ffiJ&ig«& 0.021 0.004 0.006 0.016 



IIW3 

mm 

MMffllT*'&Z>tltzZ?>-**)\si/>lmg it btfRffiTJlzn y50mg£0.01 

Mv>mm'&m ms , P H7.o ) ioomi izmmi, mm^<^r ivm^i -r 
ift&Ltzk®%: mm&M'imm i tz 0 
mm 2 : mmwrnok 

MMMlT''MZ>tltzZ?>-*fiJ\/i/>50mg, V4-y* 0 lmg, &o't Mfil 
mTJ^Zfi V50mg£0.01M U (PBS , pH7. 0 ) 100ml JC&$U m 

m\ffl 3 : ttlt^JOiS/it 

^ife^i 1 T'nh>ntzZ?>-*Jj)li/>lQQm^ b Mfa^7;U-/i >50mgs & 
O'yyUt* h-;U4g£0.01M V >mmWm (PBS , pH7.0 ) 20mlfC?gft¥U 
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&T£: B*S^«o< « 1 T§1-3(®M#-^ 305-8566) 
p. -f®Ml«L/:0# 

«11*P 5 ft 31 B («10^ 8 ft 11 B (C^It £ tt/cmi$m^3?P-16933 

FBRM BP-6736 
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1 0 

IS 3jc O $g ffl 

1. X? >-**Ji<i/> (Stanniocalcin^W^J&tfil^ HSfRiRt>7X 



L 
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SEQUENCE LISTING 
<110> Snow Brand Milk Products Co., Ltd. 

<i2o> mffi^&jB.v/xit&mm 

<130> SNOW-128 

<160> 4 

<210> 1 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized DNA 
<400> 1 

GGGGCTAGCC AACAACTTAG CGGAAACTT 

<210> 2 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthesized DNA 
<400> 2 

CCCCTCGAGT GTGTCAACAC CCCTAAAAT 29 
<210> 3 

<211> 741 N 
<212> DNA 
<213> Human 

<300> 

<301> Olsen H. S. et al. 

<302> Human stanniocalcin : a possible hormonal regulator of mineral me 
tabolism. 

<303> Proc. Natl. Acad. Sci. USA 

<304> 93 

<305> 5 

<306> 1792 

<307> 1996-03-05 

<308> GenBank. U46768 

<309> 1996-02-22 

<400> 3 

atgctccaaa actcagcagt gcttctggtg ctggtgatca gtgcttctgc aacccatgag 60 



WO 00/16795 



3/5 



PCT/JP99/05080 



gcggagcaga 


atgactctgt 


gagccccagg 


aaatcccgag 


tggcggccca 


aaac t caec t 


120 


gaagtggttc 


gttgcctcaa 


cagtgctcta 


caggtcggc t 




t i?catffcc t 


180 


gaaaactcca 


cctgtgacac 


agatgggatg 


tatgacatct 


gtaaatcct t 


rt t ptsr ?i r 


240 


gctgctaaat 


ttgacactca 


gggaaaagca 


1 1 cgt caaag 


aeaec t taaa 


CI v 5 vd tvgUt 


300 


aacggggtca 


cctccaaggt 


c 1 1 cc tcecc 


at tceeaee t 


ffctccact 1 1 




WWW 


attgctgagg 


tgcaggaaRa 


ct ec t aca cc 


aacc t eraa t e 








aaccctgaag 


ccatcactga 


ggtcgtccag 


ctgcccaatc 


acttctccaa 


cagatactat 


480 


aacagacttg 


tccgaagcct 


gctggaatgt 


gatgaagaca 


cagtcagcac 


aatcagagac 


540 


agcctgatgg 


agaaaattgg 


gcctaacatg 


gccagcctct 


tccacatcct 


gcagacagac 


600 


cactgtgccc 


aaacacaccc 


acgagctgac 


ttcaacagga 


gacgcaccaa 


tgagccgcag 


660 


aagctgaaag 


tcctcctcag 


gaacctccga 


ggtgaggagg 


actctccctc 


ccacatcaaa 


720 


cgcacatccc 


atgagagtgc 


a 








741 



<210> 4 
<211> 247 
<212> PRT 
<213> Human 

<300> 

<301> Olsen H. S. et al. 

<302> Human stanniocalcin : a possible hormonal regulator of mineral me 
tabolism. 

<303> Proc. Natl. Acad. Sci. USA 
<304> 93 
<305> 5 
<306> 1792 
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<307> 1996-03-05 



<400> 4 

Met Leu Gin Asn Ser Ala Val Leu Leu Val Leu Val He Ser Ala Ser 

5 10 15 

Ala Thr His Glu Ala Glu Gin Asn Asp Ser Val Ser Pro Arg Lys Ser 

20 25 30 

Arg Val Ala Ala Gin Asn Ser Ala Glu Val Val Arg Cys Leu Asn Ser 

35 40 45 

Ala Leu Gin Val Gly Cys Gly Ala Phe Ala Cys Leu Glu Asn Ser Thr 

50 55 60 

Cys Asp Thr Asp Gly Met Tyr Asp He Cys Lys Ser Phe Leu Tyr Ser 
65 70 75 80 

Ala Ala Lys Phe Asp Thr Gin Gly Lys Ala Phe Val Lys Glu Ser Leu 

85 90 95 

Lys Cys He Ala Asn Gly Val Thr Ser Lys Val Phe Leu Ala He Arg 

100 105 110 

Arg Cys Ser Thr Phe Gin Arg Met He Ala Glu Val Gin Glu Glu Cys 

115 120 125 

Tyr Ser Lys Leu Asn Val Cys Ser He Ala Lys Arg Asn Pro Glu Ala 

130 135 140 

He Thr Glu Val Val Gin Leu Pro Asn His Phe Ser Asn Arg Tyr Tyr 
145 150 155 160 

Asn Arg Leu Val Arg Ser Leu Leu Glu Cys Asp Glu Asp Thr Val Ser 

165 170 175 

Thr He Arg Asp Ser Leu Met Glu Lys He Gly Pro Asn Met Ala Ser 
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180 185 190 

Leu Phe His He Leu Gin Thr Asp His Cys Ala Gin Thr His Pro Arg 

195 200 205 

Ala Asp Phe Asn Arg Arg Arg Thr Asn Glu Pro Gin Lys Leu Lys Val 

210 215 220 

Leu Leu Arg Asn Leu Arg Gly Glu Glu Asp Ser Pro Ser His He Lys 
225 230 235 240 

Arg Thr Ser His Glu Ser Ala 
245 
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